Materials and Methods
The names of algae used in the present survey are listed in Table 1 together with their localities.
Phycobilins were extracted with water from fresh materials at room temperature for 1-6 days. The fractions precipitated at 40% saturation of ammonium sulphate were used as pigment samples (Kylin14'). The pigments were dissolved in distilled water and their adsorption spectra were measured at pH 5.4-6.5 by a Shimazu Spectrophotometer Model QR-50. As will be seen from Figs. 1-9, the samples thus obtained still contained phycocyanin.
However, since it has been found that further purification by repeated ammonium sulphate fractionation resulted in no change in absorption characteristics of phycoerythrin, no attempt was made to remove phycocyanin from the test samples.
Results
Absorption spectra of phycoerythrin samples obtained from 44 species of Rhodophycean algae are illustrated in Figs. 1-9, and the positions of their absorption peaks are summarized in Table 1 . I. Bangiophycidae a) Compsopogonaceae ( Fig. 1 ) Phycoerythrin from Compsopogon oishii shows a single peak at 565 mp and a shoulder at ca. 545 mi.
The absorption curve is similar to that of Phormidium 
Rhyzophyllidaceae
Chondrococcus japonicus ( Fig. 6 ) Dumontiaceae
Dudresnaya japonica ( Fig. 6 ) Grateloupiaceae
Grateloupia filicina (Fig. 6 ) G. okamurai Carpopeltis affinis Gloiosiphoniaceae Gloiosiphonia capillaris ( Fig. 6 ) Endocladiaceae
Gloiopeltis coinplanata G. tenax (Fig. 6 ) G. furcata Callymeniaceae
Callophyllis adnata (Fig. 6 ) Gigartinales Nemastomaceae .Plocamium telf airiae Gracilariaceae Gracilaria chorda G. compressa (Fig. 7) G. textorii G. verrucosa Phyllophoraceae 
Gymnogongrus flabelliformis Rhodymeniales
Champiaceae Lomentaria hakodatensis ( Fig. 8 ) Champia parvula ( Fig. 8 
) Ceramiales
Ceramiaceae Griffithsia coacta ( Fig. 9 ) Discussion C-phycoerythrin with single peak at ca. 560 mp has been reported to exist exclusively in Cyanophyceae (Phormidium persicinium, Haxo from Phormidium ectocarpi and Ph. fragile show an absorption peak at 565 m~c and a shoulder at 542.5 m~c.
Ishikawa18', Tilden"2', Kimura3'4' and Silva5' have insisted the phylogenetical closeness between Cyanophyceae and Rhodophyceae on the basis of the fact that phycobilins occur commonly in both groups of algae.
A similarity in lamellate structure of chloroplasts was also reported by Ueda19' . It is stressed that C-phycoerythrin occurs commonly in certain Cyanophycean algae belonging to the genus Phormidium Neomonospora tenuis ( Fig. 9 ) Antithamnion nipponicum ( Fig. 9 ) Campyraephora hypnaeoides ( Fig. 9 ) Dasyaceae
Heterosiphonia pulchra ( Fig. 9 ) Rhodomelaceae
Polysiphonia urceolata ( Fig. 9 ) Laurencia intermedia ( Fig. 9 ) L. okamurai ( Fig. 9) Bot. Mag. Tokyo Vol. 79 and in a lower Rhodophycean alga, Compsopogon. Svedberg and Katsurai12', Kitasato20', Fujiwara21', and Haxo et al. 15 ' have reported that phycoerythrins isolated from Porphyra perforata and P, tenera lacked a pronounced second peak and the absorption curve was similar to that of P. nereocystis studied by Haxo and Blinks13' . P. tenera in Conchocelis-phase also contained the twopeak-R-phycoerythrin (Ogata22'). In the present investigation, authors demonstrated that two-peak-R-phycoerythrin was contained in the Chantransiaceae and Batrachospermaceae of Nemalionales. R-phycoerythrin which shows three peaks at ca. 495 me, ca. 540 m,u and ca. 565 m~ is contained in higher Rhodophycean algae (e.g. Ceramium rubrum, Svedberg and Katsurai12'; Rhodymenia pacifica, Haxo et al.15') . Types of phycoerythrins contained in different classes or orders of algae show a tendency to be transformed from Cphycoerythrin type of Cyanophycean algae and a lower Rhodophycean alga, Compsopogon, towards three-peak type of R-phycoerythrin of higher Rhodophycean algae via two peak type of R-phycoerythrin of Bangiales and Nemalionales. However, it should be noted that the absorption maximum at ca. 540 m-t of the R-phycoerythrin of Rhodymenia palmata sometimes extincts in certain season.
It has also been known that the positions of absorption maxima are to some extent changeable depending on methods of preparation of phycoerythrin (O'hEocha and O'Reachtair231) Summary 1. Absorption spectra of phycoerythrins obtained from 44 species of Rhodophycean algae were examined.
2. Phycoerythrins from Comp sopogon oishii (Compsopogonaceae) showed an absorption peak at 565 mp and a shoulder at 545 m,u.
3. Phycoerythrins from Bangia fusco-purpurea and Porphyra suborbiculata (Bangiaceae) show two peaks at 495 mp and 565 m, t and a shoulder at ca. 545 m, e. The spectral characteristics were shared with phycoerythrins from Chantransia chalybea (Chantransiaceae) and 4 species of Batrachospermum and Sirodotia suecica (Batrachospermaceae). 4. Phycoerythrin from Nemalion vermiculare (Helminthocladiaceae) has three absorption peaks at 495 mp, 545 m,u and 565 mp. Three peak type of phycoerythrin was obtained from Delisea pulchra (Bonnemaisoniaceae) and Galaxaura fastigiata (Chaetangiaceae).
5. So far as examined, all species belonged to Gelidiales, Cryptonemiales, Gigartinales, Rhodymeniales and Ceramiales contain phycoerythrin which shows three absorption peaks at the visible region of the spectra.
